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* NOTICES * 

JPO and NCI PI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solid polymer electrolyte constituent characterized by making the giant-molecule solid 
electrolyte chosen from cation exchange resin or an anion exchange resin contain at least one or more of the 
metal catalysts chosen from platinum, gold, palladium, a rhodium, iridium, and a ruthenium 0.01 to 80% of 
the weight to the weight of said solid polymer electrolyte, and growing into it. 

[Claim 2] The solid polymer electrolyte constituent characterized by making the very fine particle and/or 
fiber of a metallic oxide contain 0.01 to 50% of the weight to the weight of said solid polymer electrolyte, 
and changing while making the giant-molecule solid electrolyte chosen from cation exchange resin or an 
anion exchange resin contain at least one or more of the metal catalysts chosen from platinum, gold, 
palladium, a rhodium, iridium, and a ruthenium 0.01 to 80% of the weight to the weight of said solid 
polymer electrolyte. 

[Claim 3] The solid polymer electrolyte constituent of claim 2 characterized by being one sort as which said 
metallic oxide was chosen from a silica, a titania, an alumina, a zirconia, a magnesia, and the tin oxide. 
[Claim 4] The solid polymer electrolyte constituent of claim 2 characterized by the above-mentioned oxide 
being a silica or a titania. 

[Claim 5] Said cation exchange resin is claims 1, 2, and 3 or the solid polymer electrolyte constituent of 4 
characterized by being chosen from perfluorocarbon sulfonic acid, Pori Sail John, a perfluoro carboxylic 
acid, and styrene-divinylbenzene sulfonic acid. 

[Claim 6] Said anion exchange resin is claims 1, 2, and 3 or the solid polymer electrolyte constituent of 4 
characterized by being a styrene-butadiene system anion exchange resin. 

[Claim 7] Said metal catalyst is claims 1 , 2, 3, 4, and 5 or the solid polymer electrolyte constituent of 6 
characterized by mean particle diameter being 0.1 micrometers or less. 

[Claim 8] The fiber of said metallic oxide is a solid polymer electrolyte constituent according to claim 2, 3, 
4, 5, 6, or 7 characterized by a size being 6 micrometers or less while the first [ an average of] grain size of 
the very fine particle of said metallic oxide is 0.1 micrometers or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the solid polymer electrolyte constituent excellent in ion 

conductivity and the crossover inhibition effectiveness. 

[0002] 

[Description of the Prior Art] As a conventional giant-molecule solid electrolyte, the cation exchange resin 
of perfluorocarbon sulfonic acid, Pori Sail John, a perfluoro carboxylic acid, and styrene-divinylbenzene 
sulfonic acid and a styrene-butadiene system anion exchange resin are known. Especially perfluorocarbon 
sulfonic acid is known for the fluorination resin which Du Pont developed as trade name Nafion, and attracts 
attention as a solid polymer electrolyte excellent in chemical stability and thermal resistance. Nafion uses 
the copolymer of tetrafluoroethylene and perfluoro vinyl ether as the base, and has a sulfone radical as an 
ion exchange group. 

[0003] Among the above-mentioned solid polymer electrolytes, a column etc. is filled up with a granular 
thing and it is used for manufacture of pure water etc. as an ion exchange column. Moreover, what produced 
the solid polymer electrolyte in the shape of a thin film begins a solid polymer electrolyte fuel cell, and is 
used as ion exchange membrane of various electrochemistry eels. If a solid polymer electrolyte mold 
electrochemistry eel transforms chemical energy into electrical energy and a fuel cell is taken for an 
example, fuels, such as hydrogen gas and a methanol, will be supplied to an anode, and oxidizers, such as 
oxygen gas and a hydrogen peroxide, will be supplied to a cathode, and the current corresponding to the 
electronic transfer reaction on an anode or a cathode electrode will flow the inside of the solid polymer 
electrolyte film (inside of ion exchange membrane). The flow of the current is brought about by migration of 
the cation which faces to a cathode from an anode, or migration of the cation which faces to an anode from a 
cathode. Migration of this ion is said for migration of ion to take place when water exists in the three- 
dimensions network layer formed by said ion exchange group. However, when the solid polymer electrolyte 
film dries, the electric resistance of the solid polymer electrolyte film and the so-called specific resistance 
become large, and ion conductivity has the property to fall remarkably. So, since specific resistance 
becomes small so that the solid polymer electrolyte film is carrying out humidity enough, energy loss in case 
a current flows the inside of the solid polymer electrolyte film decreases, and the solid polymer electrolyte 
mold fuel cell of high performance can be obtained. Moreover, the solid polymer electrolyte film which 
fully carried out humidity can prevent the so-called crossover whose oxygen gas supplied to the hydrogen 
gas supplied to an anode and a cathode passes as it is, and leaks a macromolecule solid-electrolyte 
membrane. 

[0004] Thus, while preventing desiccation of a giant-molecule solid-electrolyte membrane, in order to 
prevent a crossover and to raise the ion conductivity of the solid polymer electrolyte film, it becomes the 
important point to carry out water management of the solid polymer electrolyte film fully and appropriately. 
It is made the indirect humidifying method which a steam is saturated as water management of the 
conventional solid polymer electrolyte film in the hydrogen gas supplied to an anode, and humidifies the 
solid polymer electrolyte film indirectly from this, or the structure sandwiched on both sides of the fiber of 
the shape of hygroscopic throwing in the macromolecule solid-electrolyte membrane, and the direct 
humidifying method which humidifies the solid polymer electrolyte film directly through said fiber is 
proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it has the fault which brings about the property fall of 
a solid polymer electrolyte mold electrochemistry eel in order said indirect humidifying method follows 
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fluctuation of the load of a solid polymer electrolyte mold electrochemistry eel, and cannot control a water 
vapor pressure enough, but for the solid polymer electrolyte film to dry or to wet a catalyst bed too much 
conversely. Moreover, there is a fault which only the part brings the property fall of a solid polymer 
electrolyte mold electrochemistry eel since diffusion of the hydrogen gas in an electrode catalyst is also 
checked while pressurization operation is needed, when a partial pressure falls by diluting hydrogen gas, in 
order to make hydrogen gas supply many steams. By making thickness of the solid polymer electrolyte film 
thin, and lowering the specific resistance of the solid polymer electrolyte film itself as this cure, the amount 
of humidification is reduced and the attempt which cancels said fault is also made. However, when thickness 
is **(ed), there is a fault in which it becomes easy to generate said crossover and a eel electrical potential 
difference is reduced. 

[0006] There is a problem of on the other hand being hard to become fundamental solution in order that 
thickness may become thick and only a part to make it sandwiches on both sides of fiber may cause an ion 
conductivity fall by making it the structure which sandwiched throwing-like fiber in the giant-molecule 
solid-electrolyte membrane like said direct humidifying method, although humidification to a giant- 
molecule solid-electrolyte membrane can be performed. Therefore, the water management of the 
conventional giant-molecule solid-electrolyte membrane had many demerits, as described above, and it was 
not a satisfying thing. 

[0007] By having been made in view of such a situation and having the self-generative capacity and 
maintenance capacity of water, this invention is excellent in ion conductivity and the crossover inhibition 
effectiveness, and aims at offering the solid polymer electrolyte constituent optimal as objects for 
electrochemistry eels, such as a solid polymer electrolyte mold fuel cell. 
[0008] 

[Means for Solving the Problem] The 1st invention is excellent in ion conductivity and crossover depressor 
effect by having the self-generative capacity of water. It is a thing about the solid polymer electrolyte 
constituent improved as film for solid polymer electrolyte mold electrochemistry eels. Perfluorocarbon 
sulfonic acid, Pori Sail John, a perfluoro carboxylic acid, To the solid polymer electrolyte chosen from the 
group of the cation exchange resin of styrene-divinylbenzene sulfonic acid, and a styrene-butadiene system 
anion exchange resin It is chosen from platinum, gold, palladium, a rhodium, iridium, and a ruthenium, 
hangs down, and is characterized by containing at least one or more of the metal catalysts 0.01 to 80% of the 
weight to the weight of said solid polymer electrolyte, and changing. 

[0009] The 2nd invention by having the maintenance capacity of water in addition to the self-generative 
capacity of water It is a thing about the solid polymer electrolyte constituent which was excellent in ion 
conductivity and crossover depressor effect, and was further improved as film of a solid polymer electrolyte 
mold electrochemistry cel. To the solid polymer electrolyte chosen from cation exchange resin or an anion 
exchange resin While making at least one or more of the metal catalysts chosen from platinum, gold, 
palladium, a rhodium, iridium, and a ruthenium contain 0.01 to 80% of the weight to the weight of said solid 
polymer electrolyte It is characterized by making the very fine particle and/or fiber of a metallic oxide 
contain 0.01 to 50% of the weight to the weight of said solid polymer electrolyte, and changing. In addition, 
although a silica (Si02), a titania (Ti02), an alumina (aluminum 203), a zirconia (Zr 203), a magnesia 
(MgO), the tin oxide (Sn02), etc. are used as a metallic oxide, a silica and a titania are desirable especially. 
[0010] The result variously studied about amelioration of the solid polymer electrolyte this invention person 
excelled [ solid polymer electrolyte ] in ion conductivity and the crossover inhibition effectiveness, 
Perfluorocarbon sulfonic acid, Pori Sail John, a perfluoro carboxylic acid, To the solid polymer electrolyte 
chosen from the group of the cation exchange resin of styrene-divinylbenzene sulfonic acid, and a styrene- 
butadiene system anion exchange resin The solid polymer electrolyte constituent which contained at least 
one or more of the metal catalysts chosen from platinum, gold, palladium, a rhodium, iridium, and a 
ruthenium 0.01 to 80% of the weight to the weight of said solid polymer electrolyte It found out that a 
crossover could be prevented, while having the self-generative capacity of water, carrying out humidity of 
the giant-molecule solid electrolyte by this and improving ion conductivity. 

[001 1] That is, if membranes are formed using the solid polymer electrolyte constituent which made said 
catalyst metal contain and it uses into a solid polymer electrolyte as solid polymer electrolyte film (ion 
exchange membrane) of a solid polymer electrolyte mold electrochemistry eel, the hydrogen gas or the 
methanol and the oxygen gas, or the hydrogen peroxide which crosses the inside of a macromolecule solid- 
electrolyte membrane will react in the solid polymer electrolyte film, and will generate water. Thus, the 
giant-molecule solid-electrolyte membrane formed with the giant-molecule solid electrolyte constituent of 
this invention can carry out humidity of the solid polymer electrolyte film itself by carrying out self- 
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generation of the water, using the hydrogen gas and oxygen gas to cross conversely. Non-humidified 
operation is attained while being able to control the property fall of the solid polymer electrolyte mold 
electrochemistry eel by humidifying so much from the outside by this, since the humidification from the 
outside can be reduced or omitted. Moreover, since oxidizers, such as fuels, such as hydrogen gas, and 
oxygen gas, will not flow to a counter electrode by preventing a crossover, while being able to prevent the 
fall of a eel electrical potential difference, thickness of the solid polymer electrolyte film can be made thin, 
specific resistance of the solid polymer electrolyte film itself can be made small, and ion conductivity can be 
improved. 

[0012] Moreover, if it is made the solid polymer electrolyte constituent which made said giant-molecule 
solid electrolyte which made said metal catalyst contain contain the very fine particle and/or fiber of a 
metallic oxide, such as a silica and a titania, 0.01 to 50% of the weight to the weight of said solid polymer 
electrolyte further, the water retention capacity of the water generated in the solid polymer electrolyte film 
can be raised. Since the generated water is held efficiently by this, while desiccation of the solid polymer 
electrolyte film is controlled and being able to improve ion conductivity further, the inhibition effectiveness 
of a crossover can be raised further. 

[0013] In this invention, the content of the metal catalyst contained in the state of high distribution in a solid 
polymer electrolyte is 0.01 - 80 % of the weight to the weight of a solid polymer electrolyte as it was 
described above, and its 0.1 - 15 % of the weight is preferably desirable. Moreover, the mean particle 
diameter of said metal catalyst has preferably desirable 0.01 micrometers or less 0.1 micrometers or less. 
Because, the one where a mean diameter is finer can reduce the amount of catalysts to contain, while the 
crossover inhibition effectiveness becomes large, since the dispersibility to a giant-molecule solid 
electrolyte becomes good. 

[0014] Moreover, the very fine particle of the metallic oxide contained in the state of high distribution in a 
solid polymer electrolyte has the crystal structure of amorphism, and its 0.01 micrometers or less are [ the 
first / an average of / grain size ] preferably desirable 0. 1 micrometers or less. In addition, this metallic oxide . 
has the desirable thing of a high grade and high specific surface area (more than 130m 2 of BET adsorption 
methods / g). Moreover, as for the fiber of a metallic oxide, it is desirable for a size to be 5 micrometers or 
less. Because, when a particle and a size 0. 1 micrometers or more are fiber 5 micrometers or more, the 
effectiveness of reducing the specific resistance of a solid polymer electrolyte constituent does not have the 
first [ an average of] small practical grain size. Moreover, as a content, it is 0.01 - 50 % of the weight to the 
weight of a solid polymer electrolyte as aforementioned, and it is desirable that it is 0.1 - 20 % of the weight 
preferably. Because, the content of the metallic oxide contained in a solid polymer electrolyte constituent is 
no longer accepted for the amelioration effectiveness of specific resistance at 0.01 or less % of the weight or 
50 % of the weight or more. 

[0015] Moreover, if it mixes the very fine particle and/or the fiber, and the giant-molecule solid electrolyte 
of said metallic oxide in the condition of having made it suspending and dissolving in the solvent of 
hydrophilic properties, such as a methanol, ethanol, isopropanol, and a butanol, respectively in making a 
solid polymer electrolyte contain the very fine particle and/or fiber of a metallic oxide, such as a silica and a 
titania, since the specific resistance of ion exchange membrane will become small, it is desirable. As this 
reason, it is presumed by using the solvent of a hydrophilic property that the very fine particle and/or fiber 
of a metallic oxide to contain become that it is easy to contain where said cluster structure formed by the ion 
exchange group (hydrophilic property) of a solid polymer electrolyte is approached. 

[0016] Moreover, as a giant-molecule solid electrolyte containing the very fine particle and/or fiber of said 
metal catalyst and a metallic oxide, the cation exchange resin of perfluorocarbon sulfonic acid, Pori Sail 
John, a perfluoro carboxylic acid, and styrene-divinylbenzene sulfonic acid, a styrene-butadiene system 
anion exchange resin, etc. can be used as aforementioned. Especially perfluorocarbon sulfonic acid (trade 
name — Nafion) is excellent in chemical resistance and thermal resistance, and suitable. 
[0017] Next, an example of the membrane formation approach in the case of using manufacture of the solid 
polymer electrolyte constituent of this invention and the constituent of this invention as solid polymer 
electrolyte film (ion exchange membrane) of a solid polymer electrolyte mold electrochemistry eel is 
explained. 

(A) When making only a metal catalyst contain. 

The 5-% of the weight isopropanol solution of the above mentioned solid polymer electrolyte is slushed into 
a film molding container, and after room temperature desiccation, reduced pressure drying is carried out by 
60-degreeC, and isopropanol is removed and membranes are formed. Next, it is immersed, said solid 
polymer electrolyte film is shaken by 60-degreeC for 5 hours, and a silica content solid polymer electrolyte 
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is made to carry out displacement adsorption of the platinum complex into distilled water containing the 
platinum ammine complex of the amount of 20 times when presupposing that an one-mol platinum complex 
exchanges to two mols of ion exchange groups in a solid polymer electrolyte. Next, it is immersed with 
distilled water into distilled water which contains the 20 time equivalence of a hydrazine after 4-hour or 
more washing, it shakes by 60-degreeC for 5 hours, and a platinum particle is deposited in a silica content 
solid polymer electrolyte. Next, after processing with the hydrochloric acid of 4 mol concentration, making 
an ion exchange group protonate, and fully washing, it dries. 

[0018] Thereby, the solid polymer electrolyte film which made the solid polymer electrolyte high-distribute 
a metal catalyst is producible. 

(B) When making a metal catalyst and a metallic oxide contain. 

First, the 5-% of the weight isopropanol solution of the above mentioned solid polymer electrolyte, As 
opposed to said solid polymer electrolyte weight The very fine particle and/or fiber of a metallic oxide 
equivalent to 0.01 - 50 % of the weight for example, trade name — it obtained by hydrolysis of a silica with 
Aerosil 380, a product [ made from Japanese Aerosil ], and a grain size [ first / an average of] of 0.007 
micrometers, or a titanium compound (chemical formula Ti [OCH (CH3)2]) — The isopropanol dispersion 
liquid (concentration — 5 g/1) which can use a titania with a grain size [ first / an average of] of 0.005 
micrometers etc. are mixed, and it stirs well with an ultrasonic homogenizer. Next, this solution is slushed 
into a film molding container, and after room temperature desiccation, reduced pressure drying is carried out 
by 60-degreeC, and isopropanol is removed and membranes are formed. In addition, membrane formation 
by extrusion molding or screen-stencil is also possible. Moreover, it is the approach of applying said very 
fine particle and/or fiber to the front face of the film directly as a modification which makes a solid polymer 
electrolyte contain said very fine particle and/or fiber, after producing a solid polymer electrolyte, and 
embedding a very fine particle and/or fiber by heating sticking-by-pressure processing of a hotpress etc. 
after that at a surface layer. In this case, it is made for the very fine particle of a solid polymer electrolyte 
film front face and/or the content of fiber to become 0.01 - 50% of the weight. 

[0019] Next, how to make the metallic-oxide content solid polymer electrolyte film produced by the above- 
mentioned approach contain a platinum particle additionally as a metal catalyst is explained. First, it is 
immersed, said metallic-oxide content solid polymer electrolyte film is shaken by 60-degreeC for 5 hours, 
and a metallic-oxide content solid polymer electrolyte is made to carry out displacement adsorption of the 
platinum complex into distilled water containing the platinum ammine complex of the amount of 20 times 
when presupposing that an one-mol platinum complex exchanges to two mols of ion exchange groups in a 
solid polymer electrolyte. Next, it is immersed with distilled water into distilled water which contains the 20 
time equivalence of a hydrazine after 4-hour or more washing, it shakes by 60-degreeC for 5 hours, and a 
platinum particle is deposited in a metallic-oxide content solid polymer electrolyte. Next, after processing 
with the hydrochloric acid of 4 mol concentration, making an ion exchange group protonate, and fully 
washing, it dries. 

[0020] Thereby, the solid polymer electrolyte film which made the solid polymer electrolyte high-distribute 
a metal catalyst and a metallic oxide is producible. In addition, a metallic oxide may be made to support 
platinum with a metal particle beforehand, and a solid polymer electrolyte may be made to mix the metallic 
oxide in after an appropriate time by said technique. As explained above, since the solid polymer electrolyte 
constituent of this invention is excellent in ion conductivity and the crossover inhibition effectiveness by 
having the self-generative capacity and maintenance capacity of water, it begins a solid polymer electrolyte 
mold fuel cell, and is useful for the application as ion exchange membrane of electrochemistry eels, such as 
an ion-exchange-membrane oxygen sensor, a water electrolysis eel by the ion-exchange-membrane method, 
and ion-exchange-membrane mold acetaldehyde composition. And when using as an anode, a solid polymer 
electrolyte layer, and a solid polymer electrolyte layer of the electrochemistry eel which consists of a 
cathode, it is desirable to use what made this solid polymer electrolyte constituent preferably the shape of an 
about 0.05-0. 1mm thin film about 0.03-0.2mm. 
[0021] 

[Function] Since it was made for the solid polymer electrolyte constituent of this invention to contain the 
metal catalyst (for mean particle diameter to be 0.1 micrometers or less) of a very fine particle 0.01 to 80% 
of the weight to the weight of said solid polymer electrolyte in a solid polymer electrolyte, it can have the 
self-generative capacity of water. A crossover can be prevented, while carrying out humidity of the giant- 
molecule solid electrolyte and improving ion conductivity by this. 

[0022] That is, if this solid polymer electrolyte constituent is formed and it uses as solid polymer electrolyte 
film (ion exchange membrane) of a solid polymer electrolyte mold electrochemistry eel, water is generable, 
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using conversely the gas or the liquid (for example, oxygen gas and a hydrogen peroxide) of the gas of the 
fuel which crosses the inside of a macromolecule solid-electrolyte membrane or a liquid (for example, 
hydrogen gas and a methanol), and an oxidizing quality. Even if the solid polymer electrolyte constituent 
itself has the self-generative capacity of water and it does not supply water from the exterior by this, 
humidity of the solid polymer electrolyte film can be carried out. Moreover, since hydrogen gas and oxygen 
gas will not flow to a counter electrode by preventing a crossover, while being able to prevent the fall of a 
eel electrical potential difference, thickness of the solid polymer electrolyte film can be made thin, and 
specific resistance of the solid polymer electrolyte film itself can be made small. 

[0023] Moreover, if it is made the solid polymer electrolyte constituent which made said solid polymer 
electrolyte which made said metal catalyst contain contain the very fine particle and/or fiber of a metallic 
oxide 0.01 to 50% of the weight to the weight of said solid polymer electrolyte further, the maintenance 
capacity of the water generated in the solid polymer electrolyte film can be raised. Therefore, if the solid 
polymer electrolyte constituent of this invention is used, a powerful solid polymer electrolyte mold 
electrochemistry eel can be made. 
[0024] 

[Example] Next, although the desirable example of the solid polymer electrolyte constituent concerning this 
invention is indicated, this example does not limit this invention. 

(Example 1) In order to investigate the effectiveness of having made the giant-molecule solid electrolyte 
containing a catalyst metal and a silica, or a titania, the solid polymer electrolyte fuel cell was produced for 
the film which formed membranes with the solid polymer electrolyte constituent of this invention as solid 
polymer electrolyte film, and the cell characteristic test in a humidification condition and the condition of 
not humidifying was performed. Drawing 1 and drawing 2 R> 2 are the structures of the produced solid 
polymer electrolyte mold fuel cell, and the cathode charge collector with which in 1 a cathode catalyst bed 
and 3 have an anode catalyst bed, and, as for 4, the solid polymer electrolyte film (ion exchange membrane) 
and 2 have the supply path 5 of oxygen, the anode charge collector with which 6 has the supply path 7 of 
hydrogen, and 8 show the sealant. 

[0025] And three kinds of film as follows was produced as solid polymer electrolyte film 1, and all 
thickness was unified into 60 micrometers. Moreover, the cathode catalyst bed 2, the anode catalyst bed 3, 
the cathode charge collector 4 that has the supply path 5 of oxygen, the anode charge collector 6 which has 
the supply path 7 of hydrogen, and the sealant 8 used the common thing altogether. 
** Cell A — The solid polymer electrolyte film which made Nafion contain platinum by the manufacture 
and the membrane formation approach (A) of a solid polymer electrolyte constituent which were mentioned 
above is used. The content of the platinum catalyst of this solid polymer electrolyte film was made into 5.8 
% of the weight to Nafion. 

[0026] ** Cell B — The solid polymer electrolyte film which made Nafion contain platinum and a silica is 

used by the manufacture and the membrane formation approach (B) of a solid polymer electrolyte 

constituent which were mentioned above. The content of the platinum catalyst of this solid polymer 

electrolyte film made the content of a silica 5 % of the weight to Nafion 5.8% of the weight to Nafion. 

** Cell C - The solid polymer electrolyte film which made Nafion contain platinum and a titania is used by 

the manufacture and the membrane formation approach (B) of a giant-molecule solid electrolyte constituent 

which were mentioned above. The content of the platinum catalyst of this giant-molecule solid-electrolyte 

membrane made the content of a titania 5 % of the weight to Nafion 5.8% of the weight to Nafion. 

** Cell D — The solid polymer electrolyte film of only Nafion was used as an example of a comparison. 

[0027] Moreover, the service condition was performed on condition that the following. 

Reactant gas — Hydrogen (anode side), oxygen (cathode side) 

Cel operating temperature — 80-degreeC eel operating pressure — Conditions of atmospheric pressure and 
others — The resistance when not taking out a current about humidification (indirect humidification by the 
anode gas beforehand humidified by 80-degreeC) or no humidifying, and said each cells A, B, and C was 
measured, and the result was shown in drawing 3 . Moreover, the current density in IR lump in 650mV 
under humidification operation and non-humidified operation was measured about said each cell, and the 
result was shown in drawing 4 . 

[0028] although the resistance of each cell is almost equivalent when it humidifies from the result of 
drawing 3 — the resistance in not humidifying — Cell D — 32.3-ohmcm2 it is — a thing — receiving — Cells 
A and B — 0.19-ohmcm2 and Cell C — 0.15-ohmcm2 The clearly low value was shown. Water is generated 
by the hydrogen gas and oxygen gas which cross a giant-molecule solid-electrolyte membrane, and this is 
considered to be that to which the resistance of the solid polymer electrolyte film became low by this. 
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[0029] Moreover, in humidification operation, sufficient property is acquired from the result of drawing 4 
also in Cell D, and current density becomes higher than Cells A, B, and C. As a reason Cell D shows high 
current density compared with Cells A, B, and C, the flow of a current is large and it is possible to collect 
into the solid polymer electrolyte film, without water falling out because there are platinum and a silica near 
the limiting current which generates many water. However, by non-humidified operation, it begins and Cells 
D are 6 mA/cm2. When the small current value was passed, a eel electrical potential difference was not able 
to exceed -IV, and it was not able to operate. On the other hand, for 105 mA/cm2 and Cell B, 381 mA/cm2 
and Cell C are [ Cell A ] 450 mA/cm2. Current density was shown. Especially the thing for which Cells B 
and C showed high current density is considered for preventing desiccation of the solid polymer electrolyte 
film by holding the water with which water was generated by the catalysis of the platinum in a giant- 
molecule solid-electrolyte membrane, and the hydrogen gas and oxygen gas which cross a giant-molecule 
solid-electrolyte membrane were generated by the silica or the titania. 

[0030] From the above-mentioned result, although the current density at the time of non-humidified 
operation of Cells A, B, and C still is not efficiently enough small compared with the time of humidification 
operation, it has suggested that non-humidified operation is possible. 

(Example 2) Using the cells A, B, C, and D produced in the example 1, humidification temperature 
investigates the relation between 80-degreeC, and the current density and operation time in 40-degreeC, and 
shows the result to drawing 5 . In addition, in advance of the test, the solid polymer electrolyte film was 
compulsorily dried through the dry gas on each cell. This is for investigating more clearly the effectiveness 
of having made the giant-molecule solid-electrolyte membrane containing a metal catalyst or a metal 
catalyst, a silica and a metal catalyst, and a titania. Moreover, the eel operating temperature was performed 
at the same temperature as humidification temperature, and measurement of current density was performed 
from the time of starting heating of a humidification pot. 

[0031] consequently, drawing 5 shows — as — the case of 80-degreeC humidification — Cells A, B, C, and D 

— abbreviation — although the same characteristic curve is drawn — Cells A, B, and C — Cell D — comparing 

— a standup — early — the inclination was seen. Since the self-generative capacity of water has Cells A, B, 
and C, this is considered to be what is made to carry out humidity of the solid polymer electrolyte film from 
the interior, and raises ion conductivity promptly even when [ when the temperature of the humidification 
pot made to generate a humidification steam is still low ] there is little humidification to hydrogen gas. 
[0032] On the other hand, although there was an inclination for Cells A, B, and C to become the standup of 
a loose inclination compared with the case of 80-degreeC humidification to only current density with very 
small Cell D being obtained in 40-degreeC humidification, current density comparable as the case of 80- 
degreeC humidification was able to be obtained. Thus, since equivalent current density is obtained even if it 
falls in humidification temperature, i.e., an operating temperature, by forming the solid polymer electrolyte 
constituent of this invention, and using as solid polymer electrolyte film of a solid polymer electrolyte mold 
fuel cell and heating time until it makes a humidification pot and a eel into an operating temperature 
becomes short while becoming the effectiveness rise of electric generating power, start-up time amount can 
be shortened. 

[0033] In addition, although the solid polymer electrolyte film was compulsorily dried through the dry gas 
in advance of the test on each cell by this test in order to investigate more clearly the effectiveness of having 
made the giant-molecule solid-electrolyte membrane containing a metal catalyst or a metal catalyst, a silica 
and a metal catalyst, and a titania, in the case of real operation, the minute amount style of hydrogen gas and 
the oxygen gas is carried out to the solid polymer electrolyte film at the time of shutdown. Since water is 
generated by the metal catalyst of the solid polymer electrolyte film and the solid polymer electrolyte film 
does not dry in the time of shutdown by this, either, the standup of the current density at the time of a start 
up can be carried out more early. 
[0034] 

[Effect of the Invention] The giant-molecule solid electrolyte constituent of the 1 st invention made the 
giant-molecule solid electrolyte chosen from cation exchange resin or an anion exchange resin contain at 
least one or more of the metal catalysts chosen from platinum, gold, palladium, a rhodium, iridium, and a 
ruthenium 0.01 to 80% of the weight to the weight of said solid polymer electrolyte. Moreover, the giant- 
molecule solid electrolyte constituent of the 2nd invention made the giant-molecule solid electrolyte 
constituent of the 1st invention contain the very fine particle and/or fiber of a metallic oxide, such as a silica 
and a titania, 0.01 to 50% of the weight to the weight of said solid polymer electrolyte further. If these solid 
polymer electrolyte constituents are used as solid polymer electrolyte film for electrochemistry eels, such as 
a solid polymer electrolyte mold fuel cell, (ion exchange membrane), since it can have the maintenance 
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capacity of water by this in addition to the self-generative capacity of water, the following effectiveness can 

be done so and a powerful solid polymer electrolyte mold electrochemistry eel can be produced. 

[0035] ** Since the solid polymer electrolyte film has the self-generative capacity and maintenance capacity 

of water, the amount of humidification from the outside can be reduced. The property fall of the solid 

polymer electrolyte mold electrochemistry eel by this humidifying so much from the outside can be 

controlled. 

** Since an operating temperature can be made low by the ability reducing the amount of humidification 
from the outside, while being able to aim at the effectiveness rise of electric generating power, the start-up 
time amount at the time of a start up can be shortened. 

[0036] ** If the minute amount style of the gas of a fuel, the gas of a liquid and an oxidizing quality, or the 
liquid is carried out to the solid polymer electrolyte film at the time of shutdown, while water will be 
generated by the metal catalyst of a macromolecule solid-electrolyte membrane, the generated water can be 
held to metallic oxides, such as a silica and a titania. Thereby, since the solid polymer electrolyte film does 
not dry in shutdown, the standup of the current density at the time of a start up can be carried out early. 
[0037] ** Since the solid polymer electrolyte film has the self-generative capacity and maintenance capacity 
of water, non-humidified operation is possible. 

** Since the gas or the liquid of the gas of a fuel or a liquid, and an oxidizing quality will not flow to a 
counter electrode by the ability preventing a crossover, the fall of a eel electrical potential difference can be 
prevented. 

** By the ability preventing a crossover, thickness of the solid polymer electrolyte film can be made thin, 
specific resistance of the solid polymer electrolyte film itself can be made small, and ion conductivity can be 
improved. 

[Translation done.] 
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* NOTICES * 

«JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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